The aim of this study was to examine the e ectiveness of goal setting on isokinetic parameters (peak torque and isokinetic work). An experimental group (n = 20) and a control group (N = 20) of healthy p h ysical education students were studied. Both groups participated in a four week quadriceps strengthening program on an isokinetic dynamometer with the experimental group setting speci c personal goals in each training session and receiving visual feedback of their performance. Results showed that the experimental group improved both isokinetic parameters (peak torque, work) signi cantly more than the control (p < 0:05) group. The ndings indicate that personal goal settings when used with visual feedback might b e a n i mportant determinant for improvement of isokinetic performance.
Introduction
A modern and popular motivational technique which is called goal setting 8]. There were several research papers that support the importance of the application of this theory in sports and exercise programs 4, 18] .
Locke and Latham present in their book a number of studies, which supports the positive e ects of goal setting theory in many areas of human activity (management, education etc.) 9] Goal setting refers to what an individual is trying to accomplish, that is the object or the aim of an action. Goal setting facilitates performance by focusing and directing the attention of the subject, enhancing persistence and promoting the development of new strategies for improving performance. In addition it motivates, the person to achieve their aim 7, 17] .
A great deal of the performance improvement can be directly attributed to better and more e ective training techniques, innovative coaching approaches, nutritional programs, better designed equipment, and the recent attention to mental and motivational concerns. Setting a new world or national record becomes a major goal during their careers for many athletes. High and unrealistic goals increase anxiety and frustration to the athlete which m a y produce burnout. When realistic goals are set and employed they can help prevent burnout and increase the opportunity for success 11].
According to Block and Evans, athletes should set speci c goals whether they participate in individual or team sports 11]. After goal achievement the athlete feels proud and should have increased positive expectancies about future performance. The goal of just winning is too general; speci c goals should be identi ed | goals that can be achieved through individual and/or team e orts. In essence, athletes must ask themselves, \HowgooddoIwant to be? " 11] .
The process of setting these goals helps to modify and correct the athlete's mental expectancies, which in turn can help regulate actual performance. Swartz and Wayne 13] recommend that for marathon runners to consistently run well predetermined speci c goals are required. They support that setting goals prior to an event can mentally guide an athlete to train better physically so that the athlete can achieve goals.
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The most fundamental component of the behavioral approach is the distinction between shortterm sub-goals and long-term goals. Coaches design practice sessions to achieve short-term goals which propel athletes closer to attaining their longterm goals. This technique gives the opportunity for hard work, sacri ce, immediate feedback, satisfaction and reward as each short term sub-goal is accomplished.
A primary driving force in the success of the behavioral approach is the constant reinforcement obtained from achieving sub-goals. An athlete who has frequent, limited success can feel good about him/herself and can derive the motivation or incentive t o c o n tinue working toward the long-term goal. Alternatively, an athlete who continually fails to meet short | term goals may become demoralized.
The application of goal setting has been used to improve the technique in some sports. Theodorakis et al 14] , concluded that the speci c di erent goals improved the performance of tennis shots in low level tennis players. Theodorakis et al 14] suggest that this may also be viable for use in rehabilitation. During the recovery process, it is important that both the athlete and athletic trainer remain exible in their goal setting. Unpredictable or unexpected situations during rehabilitation program would make a speci c goal di cult for the athlete to achieve and therefore they should be restructured so that they can be accomplished 3].
Another study 17] on injury rehabilitation examine the e ect of goal setting theory on muscular assessments. The result showed a signi cant improvement of peak torque assessment for the experimental group (goal setting group) indicating the importance of personal goal setting on isokinetic test for healthly and injured individuals. The ndings indicate that personal goal setting might be an important determinant for the improvement of muscular performance after injury rehabilitation programs 17].
Regarding the potential limitations of this approach, it may be argued that the provision of performance feedback to the experimental group limits the experimental manipulation. In fact, it has been claimed that such a methodology confounds the e ects of feedback with those of goal setting 18]. However we c hose to provide feedback to this group for two reasons. First, in our opinion, subjects need feedback so they can appraise their level of performance regarding their goal. That is, the goal-setting process involves a continuous comparison between self-set standards and performance attainments. Second, the alternative strategy of providing feedback to the control group as well presents additional problems, because it has been argued that control subjects who are provided with feedback tend to set goals, thus creating a further confound 10].
The aim of this study was to examine the effects of goal setting and visual feedback on isokinetic muscular performance for healthy individuals during an exercise period using an isokinetic dynamometer and to determine whether it can maximize isokinetic performance.
Method

Sample
The participants of the study were 40 healthy undergraduate physical education student athletes (22 males and 18 females) who were equally split to an experimental and a control group. To be included in this study, subjects had to meet the following criteria.
1. No prior history of unresolved pain, injury or surgery in knees. 2. No prior history of neuromuscular skeletal disease. All participants gave informed consent for their participation in the study. Further, no incidents of pain occurred during any of the exercise and testing sessions.
Instrumentation
A Cybex 6000 dynamometer was used for data collection. Gravity correction was performed using the Cybex 6000 software. Subjects underwent concentric isokinetic knee extension testing and exercise with positioning according to manufacturer's recommendations 1]. Subjects were seated with a 95 degrees seat angle, secure with distal thigh, malleolar and a diagonal/horizontal seat belt. The lever arm axis was aligned with the lateral epicondyle of the femur and the force pad placed against the distal end of the tibia. Random determination of testing and exercising limp was followed. 
Exercise protocol
The exercise protocol was the same for all the participants. Its duration was four weeks and it involved three sessions per week. A Cybex 6000 dynamometer was used for the quadriceps strengthening program. Each session involved 10 sets of 10 repetitions at 300, 270, 240, 210, 180, 150, 150, 180, 240 and 300 deg/sec respectively. These were preceded by a 10 min warm up period on a bicycle ergometer.
Experimental manipulation
The experimental manipulation involved setting speci c performance goals and providing feedback to the participants regarding their performance. In every training session and prior to each set of repetitions on the Cybex 6000, the participants of the experimental group were informed by the experimenter about their performance at the respective set in the previous session. Then, they set in writing a speci c personal goal and proceeded to perform the set. While performing, subjects of the experimental group were having immediate visual feedback through the Cybex 6000's computer system which provided graphical representations of the performance.
Subjects of the control group trained without setting goals and without being provided with feedback regarding their performance on the previous session. Further, they could not see the monitor of the computer in order not to have immediate feedback while performing. Feedback was withheld from the control group because it has been argued that when subjects are provided with feedback they tend to set personal goals and this confounds the experimental manipulation 10].
Measures
All measures were taken four times. Testing took place just prior to the rst, the fourth, the eighth, and the twelfth training session.
Performance
The participants were tested on knee extension using the cybex 6000 at 240 deg/sec in a range of motion from 100 to 0 degrees of exion. Range of motion stops were utilized to ensure accuracy in range of motion for the work data collection. After a ten minute warm up and numerous submaximal repetitions they were allowed 6 maximal repetitions with 60 sec break after the rst 3 of repetitions. The higher score of the rst 3 repetitions was recorded as ability 1, ability 2, ability 3 and ability 4 during the four test sessions respectively. The higher score of the last 3 repeti-tions was recorded as performance 1, performance 2, performance 3 and performance 4 respectively.
Subjects of the goal group were requested to set a personal goal, in writing, during the 60 sec break and were provided with feedback regarding their performance on the previous testing session as well as immediate visual feedback via the Cybex 6000's computer. Participants of the control group performed without setting goals and without being provided feedback.
Results
The isokinetic parameters of peak torque and work were analyzed using a computer software package SPSS-PC. Signi cance was set at 0.05 level. Table 1 presents peak torque descriptive data for the two groups across the four tests. As can be seen both groups bene ted from the isokinetic exercise program. Manova repeated measurements were used to test the di erences of \performance" and \ability" between the two groups, and there was interaction between \performance" and \abil-ity" factors (F=3.60, p < 0:01). Table 2 presents work descriptive data for the two groups across the four tests. As can be seen both groups bene ted from the isokinetic exercise program. Table 3 presents peak torque descriptive data of the rst set for the two groups across the exercise period. As can be seen both groups bene ted from the isokinetic exercise program. Manova repeated measurements were used to test the di erences of peak torque performance between the two groups. The di erences in improvement between the two groups were statistically signi cant across the exercise period (F= 2.87, p < 0:01). Table 4 presents peak torque descriptive data of the sixth set for the two groups across the exercise period. As can be seen both groups bene ted from the isokinetic exercise program. Manova repeated measurements were used to test the di erences of peak torque performance between the two groups. The di erences in improvement b e t ween the two groups were statistically signi cant across the exercise period (F= 2.50, p < 0:01). Table 5 presents peak torque descriptive data of the rst set for the two groups across the exercise period. As can be seen both groups bene ted from the isokinetic exercise program. Manova repeated measurements were used to test the differences of peak torque performance between two groups. The di erences in improvement between two groups were statistically signi cant across the exercise period (F=3.82, p < 0:05).
Discussion
The results showed that visual feedback supplemented by goal setting was successful at increasing the performance of the athletes. More speci cally athletes that set speci c personal goals for each of their isokinetic strength training sessions improved their performance signi cantly more than those who trained without setting goals and visual feedback. These results agree with those of recent studies 15, 16, 17] showing that athletes were more successful when they incorporated a goal setting element in their training programs. Further the results of the present study support empirically the recommendation for application of psychological skills methods in their training program for muscular development.
An additional feature of the present study was that it covered the whole strengthening program. Previous studies examining goal setting in athletes have only examined a \slice of time". On the contrary, the present study considered a four week program.
Based on the ndings of the present study, as well as the work of previous researchers visual feedback supplemented by personal goal setting appears to be a signi cant determinant of performance in strengthening programs with the isokinetic dynamometer. It seems that speci c variables play a central mediating role in the motivation of athletes who are exercising isokinetically. The main characteristic of the isokinetic exercise is that the resistance is adjusted according to the pain, the fatigue and the muscular capabilities. That is an advantage that might become a disadvantage if the athlete is not concentrated enough while he is exercising, and \he is not doing his best".
Thus, goal setting facilitates muscular performance by focusing and directing the attention of the subject, enhancing persistence, and promoting the development of new strategies for improving performance. The control subjects did not see the computer screen; according to goal setting theory 6] when subjects with general goals such as \do your best" receive speci c feedback, they are encouraged to set speci c goals. Hald and Bottjen 5] investigated the e ect of visual feedback o n peak torque and other isokinetic parameters. This study revealed that subjects cannot be expected to perform at a desired level of isokinetic e ort without cues. This happens because feedback i s a w ay of making explicit what it means to perform maximally and because the challenge of improvement is exciting. In the sport domain various studies have supported the predictions of goal theory. More specifically, it has been shown that speci c, di cult and challenging goals lead to higher levels of task performance than easy goals, no goals, or goals focused on \doing your best " 15,16] .
Thus, the individualised strengthening program should be in a written format and accompanied by a realistic, speci c timetable for the accomplishment of each sub goal. This can best be achieved by providing the athlete with a calendar on which the daily sub-goals and objectives are written along with space provided for recording exactly what was achieved (values of peak torque and work). These records act as a constant reminder of all that has been achieved. It can also provide the stimulus for the next sub goal.
It is vital that the athlete be made aware that the accomplishment of each sub goal is an indication that the isokinetic training process is well planed and is succeeding. This positive feedback is provided to the athlete by the Cybex computer as each sub goal is accomplished. The ability to systematically set and attain goals during the exercising period may separate the athletes who will succeed their long term goals on muscular performance within their prescribed time frame from those who will not.
Additional studies are needed to examine goal setting in the training process in conjunction with relevant techniques that are suggested by researchers such as relaxation, counselling, positive self talk e.t.c.. Future studies should explore the paths between the best muscular performance and goal setting in the training process.
